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Cross-Coupling

Cross-Electrophile 

Coupling

Advantages of CEC:

- Electrophiles are cheaper and 

easier to access

- Complimentary reactivity (sp3-

hybridized substrates) to cross-

coupling 

- cheap and stable under air

- limited applications and poorly understood mechanism

Reductants spanning 

nearly 0.5 V are 

compatible with Ni-

catalyzed CEC

All the new reductants were synthesized on multi-gram 

scale with commercially available reagents

Reductant
Reduction Potential 

(V vs Fc/Fc+)
Product (%)

TME -0.85 80

TPiE -1.06 97

TAzE -1.09 85

TDAE -1.11 92

TPyE -1.32 81

A new strategy for controlled CEC

Katritzky salts (alkylpyridinium salts)

-can be synthesized in situ

-can easily generate alkyl radicals through reduction
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TPyE -1.32 77 34 57 25

TDAE -1.11 10 77 99 29

TAzE -1.09 <1 66 93 29

TPiE -1.06 <1 83 99 30

TME -0.85 <1 43 75 90

The substrate E° depends on the radical 

stability or substituents on the Katritzky salt

The system is tolerant of sterics at the ortho position, different electronic effects, and heteroarenes
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